Effects of macrophage colony stimulating factor and granulocyte-macrophage colony stimulating factor on osteoclastic differentiation of hematopoietic progenitor cells.
Although the hematopoietic origin of the osteoclast is generally accepted, the precise phenotype of the progenitor and the regulation of its differentiation are unclear. This study compares proliferation and differentiation of progenitors in response to macrophage colony stimulating factor (M-CSF) and granulocyte macrophage colony stimulating factor (GM-CSF). Nonadherent progenitor cells from murine long-term bone marrow cultures (LTBMC) (as a source of osteoclast progenitors) demonstrated a significant proliferative response to M-CSF. In addition, M-CSF increased the number of multinucleated cells, only a small percent of which (14-16%) were tartrate-resistant, acid phosphatase (TRAP)-positive. In contrast, cells cultured with GM-CSF generated more TRAP-positive multinucleated cells even at concentrations less stimulatory of proliferation than M-CSF. The osteoclast phenotype of these multinucleated cells was also assessed by ultrastructural characterization of ruffled borders in association with bone fragments. The bone-active hormone 1,25-dihydroxyvitamin D3 inhibited the proliferation of this subset of progenitor cells in the presence of M-CSF or GM-CSF. All of these results show effects on progenitors in the absence of the stromal cell microenvironment in this system. These results provide evidence for a divergence in the biological responsiveness of osteoclast progenitor cells to M-CSF compared with GM-CSF; they support the notion that M-CSF has a "priming" effect on osteoclast progenitors whose subsequent differentiation to osteoclastic multinucleated cells is promoted by GM-CSF.